A recently observed case of deep infiltrating endometriosis with its vaginal invasion diagnosed by vaginal cytology is reported. A 28-year-old Japanese woman complained of a severe dysmenorrhea. Left ovarian endometriotic cyst and deep infiltrating endometriosis were suspected. Two redspots were also present in the posterior fornix of vagina. Vaginal cytology with cytokeratin (CK) 7-immunocytochemistry suggested the presence of infiltrating endometriosis. She underwent left ovarian cystectomy and resection of thickened uterosacral ligaments with vaginal endometriotic spots, under a laparoscope, based on the diagnosis of endometriotic cyst. Histopathology revealed DIE with vaginal invasion. Immunostaining for CK7 was positive for endometriotic cyst, while CK20 was negative. The stromal cells in endometriosis were immunohistochemically positive for CD10. The vaginal fornix was well-healed one month later the surgery. Postoperatively, she got pregnant with her natural intercourse and delivered a healthy 2138 g girl at 36 weeks of gestation.
Introduction
Endometriosis is defined as the presence of endometrial glands and stroma abnormal located outside the uterine cavity. It is a benign gynecological disorder affecting 6% -10% of all women of reproductive age and presents an important cause of infertility [1] . Deep infiltrating endometriosis (DIE) is a particular form of endometriosis that extends > 5 mm under the peritoneal surface [2] . The lesions develop in the form of retroperitoneal nodules that consist histologically of endometrial epithelium and stroma [3] . DIE nodules represent a real operative challenge due to common involvement of vital structures, such as ureter, bowel, vessels and nerves. Laparoscopy appears to be an ideal tool to perform such surgery, offering the advantages of magnification, accurate hemostasis, precise dissection and fertility [4] .
Lower genital tract endometriosis, such as vagina and uterine cervix, might be more common than is generally realized. The theory of transplantation is favored for extra-pelvic endometriosis, but the disease could also arise through a direct implantation or metaplasia of urachus remnants [5] . Although the definitive diagnosis is made by biopsy of fine needle aspiration cytology showing the usual morphological features of endometriosis [6] [7], the exfoliative cytology with CK7 from the vaginal nodes was useful to differential diagnose from neoplastic lesions [8] [9] .
Here our recently observed case of ovarian endometriotic cyst and DIE with vaginal endometriosis that were diagnosed by vaginal cytology with immunocytochemistry of CK7 is reported. After the surgery, she got pregnant and was delivered a healthy girl after surgical treatment.
Clinical Case
A 27-year-old Japanese woman, gravida 0, visited to our hospital complaining of severe dysmenorrhea. Her medical history was unremarkable. She did not take any oral contraceptives and had regular menstrual cycles. Vaginal examination revealed two reddish nodules of approximate 1 mm in diameter located at the posterior vaginal fornix (Figure 1) . A left ovarian cyst and recto-vaginal nodules were also detected, suggesting a DIE. Imprint cytology for two nodules at the posterior vaginal fornix suggested the endometriotic cells (Figure 2(A) ). To determine the presence of endometriotic cells, immunocytochemistry of cytokeratine (CK) 7, was performed using an antibody against CK7 (DAKO, Denmark). The endometriotic cells expressed cytoplasmic positivity for CK7 (Figure 2(B) ). Left ovarian endometriotic cyst was suggested on T2-weighted MRI (Figure 3) . The thickened uterosacral ligaments were suspected on other MRI. She was diagnosed lt-ovarian endometriotic cyst and a DIE with thickened uterosacroal ligaments and vaginal endometriosis, but she did not wish surgical treatment at that time. Five months after her first visit, she had noticed a reinforcement of dyspareunia and non-menstrual pain. The size of the left ovarian endometriotic cyst has enlarged in transvaginal ultrasonography. She wished a laparoscopic surgery to remove the left ovarian endometriotic cyst. Under the working diagnosis of the lt-endometriotic cyst and DIE with vaginal endometriosis, she underwent the left ovarian cystectomy and the thickened uterosacral ligaments with vaginal endometriotic spots, under a laparoscope (Figure 4(A) ). Vaginal wall was sutured continuously under a laparoscope and the resected tissues (Figure 4(B) and Figure 4 (C)) were fixed in 10% buffered formalin (Nacalai Tesque Co. ltd., Kyoto, Japan) for 3 days and embedded in paraffin (Wako Pure Chemical, Osaka, Japan). Four μm-thick sections were made and stained with hematoxylin and eosin (Muto pure chemical Co. ltd., Tokyo, Japan) for histopathological examination. On microscopic examination, glands with stromal cells were found in the all resected tissues (Figure 5) . To determine the presence of endometriotic cells, immunohistochemistry was performed using antibodies against CK7 (DAKO, Denmark), CK20 (DAKO, Denmark), and CD10 (Novacastra, Leica Biosystem, Newcastle, UK). CD10 was weakly positive in the stromal component, and CK7 (Figure 5 insert) was positive in the epithelial components, respectively. CK20 was negative in the stromal and epithelial components. Thus, our pathological diagnosis was made as lt-ovarian endometriotic cyst and DIE including uterosacral ligaments and vaginal endometrioses. Postoperative recovery was uneventful, and she was discharged on the 3 rd day after the laparoscopic surgery. One month after the surgery, the vaginal fornix was well-healed ( Figure 6) . Pregnancy was permitted for her three months after the surgery, and she got pregnant with her natural intercourse six months after the surgery. The gestational course was uneventful, but the fetal growth was suspected a little low range (within 10% range) under an ultrasonic evaluation. At 36 weeks of gestation, she showed pre-term rupture of membrane, and showed frequent variable decelerations probably due to cord compression. She underwent an emergent cesarean section, and was delivered a healthy 2138 g girl. She had no complaints of dysmenorrhea and dyspareunia two years after the surgery. 
Discussion
A laparoscopic treated case of ovarian endometriotic cyst and DIE with vaginal endometriosis was reported. The vaginal cytology showing positive reactivity of CK7 in the glandular cells was useful for the diagnosis of the vaginal endometriosis.
Uterine cervical and vaginal endometrioses were reported to be 3% of all cases of endometriosis [10] . Although superficial cervical and vaginal endometrioses were thought to be strong predilection for the sites of obstetrical and operative trauma [11] , the vaginal endometriosis in this case was suggested to be direct invasion from the DIE with thickened uterosacral ligaments by the histopathological examinations. Pelvic endometrioses show positive reaction for CK7 in the endometriotic cells and that for CD10 in the stromal cells. On the other hand, the endometriotic cells are negative for CK20 [8] [9] . In our case, immunostainings for CK7/20 and CD10 in the cytological and histopathogical specimens were useful for the diagnosis of ectopic endometriosis, especially in the vagina.
DIE is a particular form of endometriosis, extending over 5 mm under the peritoneal surface [1] . As DIE nodules are generally rich in nerve fibers [12] , patients with DIE suffered from severe pelvic pain, such as dysmenorrhea and deep dyspareunia [13] - [15] . The medical therapies may temporally alleviate painful symptoms, however recurrence rates after the discontinuation are reported to be high [4] [16] . Thus, radical surgical excisions for DIE lesion are thought to be the mainstay of the treatment for this type of endometriosis. Although laparoscopic approaches appear to be the ideal tool to perform such surgeries for DIE, approaches for DIE nodules are real operative challenge due to common involvement of retroperitoneal structures (ureter, bowel, vessels and nerves) [4] . After the surgery, half of the patients wishing for her babies were reported to conceive spontaneously, suggesting a relationship between DIE and infertility [17] . In the present case, she got pregnant with her natural intercourse six months after the surgery, and was delivered a healthy girl.
Conclusion
Our recently observed case of ovarian endometriotic cyst and DIE with vaginal endometriosis is presented. Vaginal cytology with CK7-immunocytochemistry was useful for diagnosis. After left ovarian cystectomy and laparoscopic resection of thickened uterosacral ligaments with vaginal endometriotic spots, histopathological examination with CK7-, CK20-and CD10-immunohistochemistry confirmed cytological diagnosis. After surgery, she successfully delivered a healthy girl.
